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o Tt has now been found, and this is the subject of

the present invention, that mlcroparticles permitting a
Wiy prolonged release of a biologically active substance may be

.jﬁ:obtained direccly by extrusion, without coating and/or spheron-v

,isation. 'Of a composition comprising the active substance,

"&one or moze compatible polymera, and one or more 1lipid

uw:btqloelcaliy active substance, which composition comprises a

@' biologically active substance, one or more compatible

leipolymera. and from 10 to 40V by veight of the composlclon of

«}

b“ .. a 1ipld excipient which elther is a mlxtute of two or mare

¥ ‘”" lipld exclpients one of whlch dissolves or gels the polymer

~Tre - o

%& m qg palyme:s and another of which has ‘lubrfcating properties /2
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or has both,the;pcopéiéffot diss }ving or gelling.the polymer’

ot éblymers‘and lubttcatlnq pr perties,
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DESCRIPTION

thQ_prclgnt'invontton'rolatc;'tq the prepatation of
';lctoéartlclel wvhich pernit a prolonged releass of a
:b!ologleally .ctlvo substance.
There ate in existence varlous methods torc
s prepacing -lc:ogrnnuleu which peralt a prolonged release of
an active substance, For examplc. one nethoa'co;nlatu in
hperto:nlng the following steps ln successions productlon of &
deer .'uucrcle-ltlrch yeed, lnpzeqnltlon oc svelling of the seed
‘E”*vlth.tho active substance in %Epa!or- of powder or solution,
.- 1% and then coating .with loiﬂétoﬁl ol polymers vhich provide the
§ ., . requiced kinetics of xelease of the active substance.
- 'iwnnother method involves the pecformance of the folloving
. .'.. .itepl ln successionr, ‘extrusion of & vet aixture containing
:::;.Umthe actlvo lubltance. spheronisation of the extrudate, and then
15 coatlng ol the miccosphere produced vith solutions of

: "“ polyuetl vblch provide the kinetics of release of the active

lubltunco. aoveve:. ‘these nethoal ate ttue-conaumlnq and
3'... costly.
rurthe:norc, it often happens that, olpeclally
‘30 dueing extrusion, partlclel of a emall size ace produccd.
which have a lnrgt area to volume ratio, - and this leads to o
rolntlvoly tapid ttlcalc of the sctive substance, To llov
K. wn the rat of :uleele. a € sting can ® applt.a, after .

'puua!nuy spkeronisation, in order to btain a film- toming

23 = ubrlno @€ Knowo thickneas.
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It has now been £0und; and this is the subject of
the present invention, that mlctopatticles permltting

prolonged release of a biologically active substance may be

obtained directly by extrusion, vithout coating and/o: spheron- -

5 1sation, of a composition comprising the active substance,

one or more compatible polymers. and one or more lipid
[
exciplents #nd, if approptiate. adjuventa vhich ate usually
- employed in galenic pharmacy such as antistatic agents,

wetting agents or diluents{ .

'.110 The lipid excipient or exciplenta must dissolve or gel the

polymer and have a lubricating capacity which permits the
extrusion. Thése functions may be performed separately by
different excipients or by'} gingle excipient.

The polymers employed to'pfoduée the microparticles
is may be chosen from cellulose ethers (such as ethyl ceiluloses
of the G, K, N and T series, and eapecially those of the N
series, Bercules ), the polymezs of acrylic anb.met:;cryllc

‘acid esters (such'as Eudragit RSPM, RLPM, L and_s, and
e#pecially RSPM, Rohmpharma ), the copolymers of -

20 vinylpyrrdlidone and vinyl acetate (such as Kollidon VA 64,
B.A.S.F. ), polyvinyl alcohols such as Mowiols (Hoechst),
and vinyl acetate homopolymera such as, for example.

Rhodopas BB 3 (Rhone-Poulenc ), ' .
_ The polymez or polymers is, or are, chosen to take

25 aceount of the affinity of the active substance tor aqueous

‘media. Thus. as - general rule. in the case of a hydrophilic
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active substance, bearing in mind the smail siz of the
micropafticles and thelr large area to'volume ratio, '1t is
pirticularly advantageoua to use a non—hydrophilxc and
nohetodible polymer (auch as N—type ethyl cellulose) to
obtain a prolonged release over more than 8 hours in man,
following oral administratién. Oon the other hand, it is
particularly advantageous’ to ‘bse an etod!ble polymer, -that is

‘to say a polymer which can slovly dlssolve in water and/oxr

‘can he digested gtadually by the enzymeé present in

biological liguids, (eg. & ¢opolymer of vinylpyrrolidone and

'nvinyl acetate, such as Kollidon VA 64, BASF), to obtain a

complete release of the active substance, in 24 hours.
g‘ the use of 2 or mote polymers torms an additional

Av .
means for controlling the kinetics of release as a function

" of the specific characteristics of the active substance. It

may also be advantageous, in aohe cases, to control the
1net1es of release by addiqg to the comrﬁsltion especially
hydrophobic polymets, guch as polysiloxanes.

The lipid excipients may be chosen from fatty

alcohols (cetyl alcohol), fatty acids (stearic acid), esters

of cz‘—c35 alcbhols vith fatty acids which may contain 36
carbon atoms (white'uax); po;ycohdensates of ethylene oxide.
with vegetable oile (Cremophors, BASP ;  labrafils, '

Gattetosse ), hydrogenated vegetable oils (Cutirs H.R.,

‘Henkel), fatty acid mono-, 4i- or triglycerides (Compritol

888 or precirol, Gattefosse ; imwitor 900 or Bofctsan 154,

4
%
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SR 15 especially advantageous to use a mixture of lipid excipients,

-~ e

-
’bynamit Nobel ), and lecithins, and their mixtures,

It is especially advantageous to produce a
composition containing a lipid excipient whose melting point

is in the region of 50°C, to dissolve or gel the polymer,

. combined with a second 1: id exctpient w:th a higher meltinq

point to promote the lubrxcation.

A single lipid excipient may be used, such as
glycerol palmitostearate (Precirol,-Gattefosse ), when the
latter combines 8 relatively lov melting point with
appropriate lubricating properties and has the property of
diosolving or,gelllng the polymer.

he-lipid'exclpieht”content in the extrudable
compoaltions aocotding to the present invention represents

2
betveen 10 and 40% by weight of the composition and it is

‘ r"""?"”‘)"it\ whieh tﬁahigbrioating excipient represents from 60 to 80%

L ]
.

[ X 2]

20

ER]

by weight of the mixture of 11pid excipients,

The biologically active substance in the extrudable
compositions according to the present invention generally
represents from 5 to 40% by weight of the composition.

_ The rate of release of ‘the active substance is
'influenced by the size of the microparticles, tho noture and
the.qhantipy of 1ipid excipient and the affinity of the

active substance for the lipid excipient.
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In génerat, the rate f reiclse of the dctive
substance increases when the size of the -icroparticlas
diminishes, since this decrcase in sixo is ccconpanned
by an increase in the area to yolume ratio.

' Thn rate of release is a funﬁtion of the com-
parat1ve affinity of the sctive substance far, on the one

hand, the Lipid excﬂpients forming the nvcronarttcles

.and, on'the other hand, for the aquecus media into which

the active substance is relessed, and it is also 2 function
of the rate of diffusion of the active substance in the
matrix, which is related to the nature and the gquantity

of the polymer or polymers. Consequently, 3 Lipophilic

sctive substance, such a5 ketoprofen, will ditfuse less

rapidly in a Lipid oxci}?ent for which the active sub-~
stance has a hipher affinity. ‘tonversely, & less Lipo~
philic active substince, such as riodipine or scebutatol
hydrochloride, witl diffuso sore rapidly in a Lipid ex~=:
cioient for which the active :3bstlncc has Less’ offlnity.
To produce the nicropart!:les according to the
invention, it is preferable to use a Lipid excioient or
s mixture of Lipid excsptents in whieh the polymer acting
s he structuring agent is solub'e or partly soluble.
The microparticles may be produced by an extrusion
process .which comprises extruding a homogeneous granulste

consisting of 8 mixture of ona.orAnaré polymers and of one or.

"more lipid excipients containing the active substance through

[P ot em ke o
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.ventionat granulotor by using tht :olten lipﬂd clcioient
‘or excipﬂents as » Uetting liquvd, or . in sn apparatus

~with a heating jaeket, cquippnd vith 2 rotary knife and

.until the lipid e:c%picuts start - to le%t 1n order to glve

operltion, before the cx!ruiion,.uith the afm of breaking

'toting in‘oppollté‘d¥rccfions Cong bQQA% aolﬁd and the

#vd

'.l Jn,

catibrated orifices.’, -31 ey i

The granulattOn nay be earrted out in ac n-

tran

a doctor blade, by,&rlfing thc telntrature gradually
l \

rise to the granutation.- By using thiy sethod it is
possible to ohtain ] oranylate who;t,hologepeiiy is msuch
greater than vhen a conventiondl granulator is employed,

depending on the texture of Ehe g~anulate produced,
it may be necessary to carry out 2 size-standardizing
up the agglonerates.-'?uﬁp' .

9';'-) !Oﬁcgﬂ\ [E "'
Tho extrusion’ soy be advantngqously ‘earried out

in an apparatus consisting ossentiall{ ‘of tuo rolls ro- o £

other being perforotcd. Yhe granutate, ontroin'd between o é
the tvo rolls at a2 high pressure is extruded through the

berforitcd roll in the form of seall cylinders of sub-

stontially identical diameters, and whose Length is

vir;ually constant because of 2 knife theﬁ slices oft

the extrudete as it Lesves the perforations, The axtrudates

‘obtained in this manner may be screened, to maintain l,ﬁroduct of

honogcntous size.

OF

Extrusion 6t the granulats i3 made DOSS'D[! . !

bocautc of the tomperature rise which takes place betveen

#
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“ } (r,»,

cllibrated orifices.’ ) R R

The granulation may he earrted out in a con-

care

.ventionat granulator by using the zol!en lipid excioient

or extipients as @ ueteing liqu»d or. in sn apparatus

_with' 2 heating jocket, cquinped vith I rotary knife and

a doctor blade, by quﬂLing the tcnneratura grndually

l l

.until the lipid ex:wp1cués ‘start to I!%! in order to glve

~rise to the sranulation. fo using this ucthod it is

possihle to obtain 4 granulate uhoso,hologepeity it much
greater than when 3 conventiondl granutator is employed.
Depending on the texture of Ehc g~anulate produced,

it may be necessary to carry out a si:‘-staudardizing

eperstion, before the cntruiion,.iith the afm of breaking

-

up the aqglonerates.~' o .
’,.n..} fﬂ-(\ l f KN "
The cxtrusion'nay be advantageoustly: carried out

in an apparatus consisting ossentially of tuo rolls ro-~

'tatlng in‘oppotléé‘dﬁrcc‘ions““one beﬁé% aolﬁd and the

other being 9crforotod. The granulate, ontroinod betveen
the: tvo rolls at 3 high pressure §s extruded through‘the
perforated roll in the form of seall cylinders of Qub-
stantialiy fdentical dismeters, and whose Length is
vir;uatly constant because of n_kni(c which slices off

the extrudate as it Leaves tho_peiforntiona. 'rhg axtrudates

‘obtaiitd in this manner moy he screened, to maintain a‘ﬁroduct of

hooogcntous size. .

B

Etcrusion of !ht granyLats’ is made poss!ble . '

because of the temperature rise which takes place betveen




- melting of the Lipid excipient which has the L vest melt-

.25

‘the tuo rolls. This temperature rise results in partial

s

ing point and uhich partly d‘isotvés the polymer to give
fise toxn plastic wmass uhtch is extruded and wvhich im-

uediltely re:ol\dvf\c:.

- "lt is therefore esnocially iloortant to control

the cxtrusion tesperature. This controt »dy advantageously

be c%rricdﬁqut by -odify¥nq the rate of feed of granulate

cwt

P
. (5

andlor zho speed of rotation of the rolls 20 that the
heat}en rgy is vholly absorbed by the granulate entering
betucen%the tvo rolls. - ‘

g ‘As a result of this, the heat input is too .
loﬁ, for example because of »n excess‘vely lov speed of
rotatiog of the rolls, the extrusion vitt be only nortial
and » h{gh proportion of the granulate will need to be
recycled, vhale, if the heat input is too high, for example
be. igs?f hn elccssivcly high speed oi rotation of the

.rolts, thc excess heat eannot he tbsorbed by the granutate

'lt
rise eausing wore extensive melting of the Lipid excipient

; Hfboioquﬁ? bedtiusion, and this. Leads to » temperature

“and censequently btocking, thus making the extrusion in-

creas(ngty difficutt.
. v'. h .

f

Xt.is espocially advantaqeous to perform the ex-
trusion through orifices whose dismeter is in the region
o115--. ’

hc licroplrticlcs obtained by extrusion of the

i
co.po:‘giﬁu of the invention are generally in

NS ST R
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“.gelatin clpsulos. oopending on the type of gclatin cIp-

_fi(ting.

wav
the forn of saatl cylindrical rods vhose tength is be;
tveen 1 and 5 am and uhosc dionotcr ts betueon 1 and‘1 5 LT
The sicroparticles:according to the present in-

vention: my be, tfor cxanplc, dlstributed uniforoly in

sutes ysed, the -icroparticles may, if appropr\lte, bo
~sub)ected te ¥ stundardizatton tront-ent {n order . to uake

their shape and their size compatible with » uniforq

It is also possible to.fill the gelatin capsules

vith & aixture of microparticles ihosg'kinctics of dig-

solving are different.
' The folloving €xamples show how the inventian

may be:used in practice.

EXANPLE 1

» Ketaprofen (10 g) s sdded to solten cetyl slcohot

(36 ) at @ tonpcrathre of 65°%¢. Coa ' @&¢Q$“p

The solution thus produced is added in small
portions to ethyt cc\tutosc Ni (56 g) plaged ih_a plane=
tary uixcr of the "eouvard" type, The rate of stirring
is 50 rcvolutionslnwnuto. Stirring is cont‘nuod far
10 ninutos until..3 hologeﬁlous granulate is odtained,

Yho grlnullto thus preduced is cltruded in an
Alexander Verk extruder in which the oriti;cs of the

perforated roll are 1 un in qtiuoter.
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This produces migrogranules vhich are in the form

4o,

.. 0f smsll rods uhos;.dgiiitdr'is'botveed@1.and,1.zs ne and
ol ! - AT ! .

i ;;vhase Length, §s botueeﬁ:1 and S‘qn..

K}
. \E'“ kz‘,.: B .' S ) . » “w:‘liz

EXANPLES 2 to 8

R ' Yhe iotpod of qulple 1 is folloved, vith cetyl

fage
2

ﬂalcohcl reblaeed by var?ous lipid eucipients. .

" .
o . The resules obtained are collate% in Tabte 1.
T TABLE 1
M - X — — X
Examples, Lipid : Characturistics
excipients
_';Sthric ac!d _
¢ n, o )
Uhitc uax {- s-atl rods whose
' diameter is between
lcvitOr 900 1 and 1.25:ma and
Sy . » - vhosesiength is
Cut!nl HR '. . between 1 and 5 mm
L ?rccurol o “,?
EL M%k‘p‘mo\ 8= aa"’g"‘" e
tess .
i Softisan 156
MEXANPLES 9 to 17
Jﬁﬁﬁ" bk The sethodiof Exsmple 1 is folloved; but the

20 ~ulturo and the proportions of the lipid exc\pitnts snd.
+of the poly-ors aro varied; thc contcnt of the active

.:ubstancc (ketopraten) being 103 of the total weight of .

’ ’ : .
ho composition. : ’ : .
1 ’ ‘The results obrtained Ire collatcd in Tublc r 3

: 3' . ' ,
. . a"....
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(. 'f,;
vy b k !
_ TABLE 2
— Exanples Lipid Folynor Charactaristics
. excipients 2
nz' :
‘ B
9 totyl ulcohol tthyl callulose N&
. 15 (4] '
!! '.
10 ~‘Cotyl alcohol Ethyl cellulose N4
. 10 a0
. . <
R b B frecirotl Ethyl cellulose N&
o 36 56 ,
: . Saall rods
127 | Preciral Ethyl celtulose N&] ' whase dia-
coo e 18 4] ‘mgter 1g bee
svee o o ‘ tween 1 and
. 13 P(tcirol Ethyl eetlutose N&|  1.25 mm and
LY : - 80 whose Length
C e is betvaen 1
LA 1% Precirel Mowiol &=-88 and 5 mm
Lo _— . 36 56 :
- 15 'rocifot . |xottiden vA &
': O_. . i 56
. -r{." Ll B u-A l‘l P .
16 Prceirol Rhodopas B8 3
. v ' . | ‘“ e 34
'ntil. J . “"{ '
. ov . 17, .3l Precirot i viEudregit RSPH
.o‘ot‘ ' o iR 1 I 56
o' .g.‘ .an ..
: .l.' . e, '
LALNL P »Jy
' .TTF}%I fﬁw ;1%2
:'4 '
] 4

4o by ees s panen w1

The release of the sctive substance as 2 function

of tinq ic dctoruincd ss follows:

: 1ho tests are corried out 1n a3 standard USP XX

digsoly
controt

IGHOIO pu 1: cqucl to 7.6 and vni:h has the fottoving

eo-nesi
A,

P ;

~

BTN R
.

tion test.
lcd st 37°¢

Eogb ronctor §s. tilled uith 750 cc of & medium

tioni

o
o A
. Y
DA

.

The apparatus consists of » u;tcr bath

lnd'contlining 6

!’l.ctﬂf' .
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gisodiun bhoinhate . 1;302 g
citric scid : A LY
distililed vater Qq.s. 20 Litres
A :tirref rotating at » speed of 120 revolutions/ .-
ajnute is i-nersed 1n esch resctor, - .
One getnt1n cupsule contoining 200 ag of micro-
particles is placed in easch resctor 3t time t = a.
A S-cc sample is taken after 30 minutes, 1 hoqr,gigkf :
2 hours, 3 hours; & hours, S hours, & hours and 23 houri‘.."'""
The quantity of active substance released is determined in“
each sample, In the case of ketoprofen, the &dter-inazion
is carried out by means of spectrophotometry at 260 na,

"The resu(;s obtained are collated in Table 3.
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TABLE 3
o X of a:tivofgubstancn rclctscd ofter
Examples | 30 ainj 1 b |2 H 3‘!_1 4 hishlen | 23 ho
1, 3. |0 |8 |69 66 | 83
2 25 a8 |37 es a7 |52 76
3 2 |22 |38 4.'.'.;.-;.%*“{9 REL .15
4 25 |38 s,"b P 76 |02
5 2 3 s SRR L
6 5 10 30 45 68
-7 3 'S I KT 1 o
8, 3 s |6 |8 |9 |10 18
9 9 fas [ “* :.s Iss | a1
10 TR TR EEO B s1 | 76
11 ]S 10 _36,.’»" 5. . 68
a2 4 s [ ] s a | m
IS RO FLA /0% RV 1 R B PP
14 | 36 70 o7 |- |98 | | w00
15 26 63 90 92 96
16 14 36 |58 |71 |75 79 85
17 e |6 | |32 |36 |40 77
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EXAMPLE 18

Riodipine (60‘9), vinylpyrrol idon -vinyl acetate

'Adopolyner”(Kollidon VA 34: 165 g), cetyl alcohol (18.75 q)

and Prccirol (56 25 g) are introduced into the jacketed
vessel of an "Olza” granulator vhich has & do:tor btade -

and a rottt1ng knife at the bottom of the vessel. The

-;tcngerlturc of the stirrod mixture is gradually raised
‘ -by circulating hot vlter at & controlled constant tem-

"perlturo of GS?C in the jackev, A grqnutage is formed,

vhieh is drained off Ind then @xtrudod in an "Alex3nder-
vcrﬁ" extruder. _

This produces microparticles which are in the torm.
of'tuall rods whose disncter is in the rcglon of 1.5 mm

nind whose lenoth Wﬁs betveen 1 and 5 ma.

d of Example 18 is folloved, but using

extrudable mixtures whose composition is given in Table &.
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TABLE &
Example No.| Active principle Pol}ner:' Lipid excipient
. X X X
19 Ketoprofen ‘Kotlidon VA 64 | Cetyl aléohol 6.25
20 55 Precirol 18.75
20 | Riedipine Kollidon VA 64 | cetyl aléohol 3,75
'VA 20 [} Precirol 11,25
21 Riodipine Kollidon VA &4 [tCetyl/alecohol 7.5
- 20 S0 Precirol 22.5
22 Riodipine Kollidon VA 64 Cetyl alcohol 6.25
20 55 Cutina WR__ 18,75
B Riodipine Kollidon VA 64 | Cetyl alcohol 8.25
20 55 Compeitol )
_ 8-88 18.75
24 Ketoprofen Moviol 4-88 Cetyl aleohol 4,25
.20 . S5 Precirot 18,75
25 Ketoprofen Rhodopas BB 3 | Cetyl alcohol 6.25
' 20 S5 Precirol 18.75
26 Ketoprofen Kollidon VA 44 [Cetyl alechol 6.25
20 54 Precirol 18.75
Ethyt cellulose .
N& '
1
2t Ketoprofen Kollidon VA 64 | Cetyl aleohol 6.25
.20 : 4 | Precirot 18.75
Ethyl cellulese
N .
10 :
28 Ketoprofen Kollidon VA 64 [ Cetyl alcohol 4.25
20 25 .| Precirol 18,75
Ethyl cellulosd
N& .
30

vt
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TABLE & (continued)

L;onp;e No, lct(v; principle . Fbl{-cr ) . Lipid excipient
: g e i E I
29 | Ketoprofen Kallidon VA 66 ~ Cetyl aleohal 6,25
20 &S _ Prectrot - 18.75
- | Natrosol 250 HHX o
: 10
30 . |[Riodipine Kollidon VA 64 | Cetyl atecohol 6.25
S - 48, Free{rol 18.75
. stticone oil N
v 300 000
10 .

The rcléosc of the sctive oubsiancc 3s & function
of tiame from the -icroporticlos which are the subject of
Exl-ples 18 to 30 {s determined as fellous:

J

Thc tcsts orc carried out in a st-ndard UsP XX

. dissolution test. The dpparatus conslscs of a water bath

controlled ot 37°C, containing 6. reactors.

Each rolctor is titled vwith 1 Litre of the dis-

solving .cd!u- uhieh, ln the coic of riodipinc, con~,,

wists of & 2% .solution of Cresophor EL and, in the case of
kotopro!en, of an aqueous selution with & pH of § and |
havﬁng thc following compositions

scetic acid . t 205.9 g -

disodium phosphate dibydrate 1 363,12 ¢

demineralized vater Q.9 t 20 vitres

A st!rror,'uh!?h is either s paddie rotating ¢

100 rovolutlonalninutc of a basket rotating at 120

rovoluc!onsloinutc,ia issersed in each reactor.

ity
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The claims defining the invention are as follows:

1. X comﬁositlon for ihe preparailon by extrusion
of mtctdpartlclés“pelet:lng a prolonged'release_o! a
biologically active substance, .which composition comprises a
'blolbglcally-active asubstance, one or more:compaglble
5 poiymers. and from 10 to 40% by velght of the composition of
a 1ipid exciplent vhlch elther is a mixture of two or more
1ipid excipients one of which dlssolves or gels the polymer
~or polymers and another oE-whlch has . lubclcating properties
“teee  or has both the ptopetty.of dissolving or.qqlling the polymer
‘-~ 'Y or polymets and lubcicating properties.
‘ 2. A composition according to claim 1, vherein the

‘oles” .polymer is a cellulose ethet, a polymer of an acrylgc or

. 0
‘e’es’ methacrylic acid estec, a copolymer of vinylpyrcolidone and

Eekt, vinyl acetate, 2 polyvinyl alcohel, ot a vinyl acetate
15 homopolymer. or a mixture thereof.
i . 3. A cémposltlon according to clalm 1 or 2,
uher?in the'llpld exciplent 13 a fatey alcohoi, fatety acid,
an ester of & fatty alcohol with a fatty acld, a hydrogenated
vegetable oll, a polycondensate of ethylene oxide with a
20 vegetable oil, a Eét}y acld.mon&-. dl--br teiglycecide, a
leétthln.or a mlxtd:e thereo€. -
4. A composttl n according to claim 1, 2 or 3
whetein the said active substaﬁce is §-to 40% by velght of

the compositlon.
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S. A c mp sition &ccording t any f cleims ) to 4
whereln a mlxture of 1ipid =xeipients ts used and the

ludricating exclphnt is 60 to 80N by velgbt f the gaid
mixture of lipid excipients.

6. A composltlon accotdlng to any of claims 1 to 5

which additionally contains a hlghly hydtophoblc polymer.
7. A composition accordlng to c!ata 6, wherein the
hithy hydrophobic polyner i a polynlloxane.“

8. A composition according co any,ot claims 1 to° 7'

which udditionally containg one or nore diluents, wetting’

agents, and/oz anttstatlc agento.. ,

9. A composition accotding-to any.one of claims 1
‘to 8 wherein the biologically active substance is ketoprofen.

10. A composition according to any one of claims 1
co 8 wherein the b!ologically active subatance is riodipine,

" 11. A composition according to any one of ¢lafms 1
to 8 wherein the biologically acttve substance is acebutolol
hydrochloride, » : .

‘ 12, A composition according to claim 1
substantially as descr;bed in any one of the foregoing
Examples, A

13. Micropartxcles permitting 3 prolonged release -
of a biolog:cally active substance whxch are pzoduced by
extrusion of a composition accarding to any one of claims 1
to 12,

14 » pharmaceuticnl capsule containing
micropa:ticles as claimeq in claxm 13.

T T e Y

R e
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1%.- Th steps, toq;_pros. compogitions and
compounds t £ rred to or indicated in the specification
audlor claims f thia appuqauou, individually or
¢ 11 ctiv 1y, and any and .n conbinati ns of any two

\:.

of more of said steps or- toaﬁutaa. B
1 )
DI'I‘ED thh St:h day of uay, 1986.
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